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(57) Abstract 

PROBLEM TO BE SOLVED: To realize an optical 
transmission system at a low transmission cost that 
meets various requirements of clients for a carrier side 
and simplifies signal processing for a multiplexer 
section while keeping transmission quality. 

SOLUTION: Bit interleave multiplex processing is applied 
to each of frame data without notifying a section 
overhead(SOH) in a frame format in an SDH-NW, a new 
overhead consisting of a channel identification area, an 
FEC area, a CLK adjustment area and a protection area is 
added to a frame so as to configure the frame by one 
wavelength and the frames are wavelength- multiplexed 
and transmitted so as to allow a client to utilize the 
SOH as it is. 
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(54) ^e^^xA, mm&mmm>'xTJ±R.Tjm%ig>m&i&jf& 



(57) [§&#)] 

[8¥£fc¥-i&] SDH-NW|:fc'lt57k-A7t-v 

yht©t;j'3i'*-^!/K (soh) 
l Km&mmRt^^ vT?~>a >mm> <b & s 

/^•yKS:#JnLt-*S^7l — A£t&/*U - 




1 

ifcf^ gfM^—^^— y KtrftfmU 

sm^m^m^ti. Raw-— ^ y K«sf**p**Lfcfflr 
/Hiwffloiry hsr^b, s?^y h<Dn xmm&m< 

t, WiBfy h off Ai^ffili^ 7 ^TVho^u— AJl 

7A„ 

X, ^fM^-— ^y KKi^y-fTV'hO^ciy^JBjft 
SSBISffltD-^^T 1 -f Zf X 9 y 7ffl«f©f-:?MfflO f 
yhSrJt&U *fc, tiH?^4Zfx9 y ^fNHcii-^ a 

X, ^?7^ >^1t^^rff^— /<-^y KfcJE«"f 

X. B»5MW#«i*tfy H'v?- y— rfcL<tty<W h 
a. 

X. e^K4fcR^POSf!itSl0ta^s^9^rvhSK:^- 

A. 

t. ^7-f7> hSS^A»P>OL AN-Y l-"^ — 7i — 
tt&tSfc&U $ bJcffijg^ 7i- *F H 1fc5Wi2t 
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X, ^7^T>Mf#<OteiiAUi;^g«3iW£Txn 

^© & t o x^f ? c t * t -r* v- * r- A 0 

10 <^X, y y^ifcOWt^y h7- ?EA«JfP«rSNB> 
(Simple NetWork Management Protocol) Xff 

(ff*116] IS*Jf 1 5£«t«>£6i&S':*7 s .ft.|C$| 

tiff** 1 7 ] l^fflx ^ *S*A>to*XXJMm?4 *s ( 
20 ^^y7«iaS:tTV\ BEf^ ^^ti^Jffl^Dy 

30 ffM^-— ^y KSrffl^XiEA^^y^&SSrmv 
iSiSro3tm-i-«r7tm^ffeb, Kitx-c -^^/Wf 

40 

l^^t^io-fcffiiST^ v>^/Wf -§-{c#3!in$ixX^5«f« 
^^^fcffiiSr-r ^^^-f-SrTcOtejSx-f *9i^m% 
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[fS*Jg 2 0 ] ft** 1 8 Xli 1 9 Ki2ttc7>p=a»!#. 
SeiS^^-M-fe^T, mrlEJSft^WSCias, 9 n y 
9**7^9 — , XfyMs'7r^ : E!)- X- 1 f y 

^?y7 if «WBi£ffl *— y WASP , |5J 18 x -r v? 
6^By^Srttmi-S^Dy^ttW», fttf, 3£g:7u 

2 1 ] fg*« 2 0 (cCttARjn^S^^ 

*P-WX- l ey h-»<y7r>*9-WtK:fiS 
*U A7JT- #WO^By^#JIE?By^iBJ»C 

^ ^ = v h c - 7 -v? * -7 v h ^ n 5, ^ -®: t StrfEiS 
£ -f 5 mm 9ft f 1 A. 

^oy^A!7>f>*a««j|»t-SLTV>5»^li, ft* 
EXtfjr M 7 77^ j ey-J)^e , y h SrlW^SEW bja 
oX-l^y77^*J-*>E»lilWlL*f, 

* w * at* hmmm&x 9 *&>m*ft* 

h-»<y7r^*»— 3ft»6©RmU*— «(rt»JhLJLox- 
l/<y7r^*!l —frbltmm L*f , iififE* * y 7ff 

9Tf99*W hm t &M&£9*%\>*t&£ft. XfcTy 
My7r^*5 — 'MDftfc**— Bfr+Jt UB.OS51SX 
tr^ h/<!/77 ^*y— S.T/X- 1 f y h/<?7r^t 
D-jStJJ^fy h&SSffiU X-l f y M'/77^ 

* y — a» & (ossm Lmisrmeftx * y yma— ;< 

-y K»A«»c-t«oe«ria*B-r5ii:*»«fci-*Rl!ll 
2 3 ] i§#iS 1 8 XI* 1 9 £IEttiZ>|6lgJ$- 
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i>Wo^ fcttiii LS£ 9 p y ? £3£fi:7 ^v9 \Z-W& 
-r2>mB.?w9&$LM, x*-y h/<y77/*9-, 

^.77j|t-/< -y.HttiHUatt, **y:7liMg«Ej£ 

ffi^-— /<— ^y KKffi LESS. A^*7 7fflt-^ 

y K^ttlLlHlSSwai^iXb'y h^y ^r;*^ — Wffi 

[ff*JS2 4] H*:iS2 3lca«WP«8^»egs-> 
10 ^.Mcjsi^-C, iSiiiHA^tOx— ^^mlfEXf y 

y^T**!)— PB#tc, **yVf»$8tej£ 
ffl*- -»< — y K««^Mie^^y7ff#«5Sffl^l— ^< 
-^y KaWLlHlKJCiUSgUi^^ Sm^ixfc^^y 
^If^te^ffl^— /< y KW^iSttrie^jpy^u^^g^ 

[§S*«2 5 ] fl*JS2 3 »CfEm<0|^^#fte9lv'^ 

20 rt^ny^£PfflLfc)liS»:-CX^y b^y^r^y 

flrCSEfl!lffS3»*ffltt LTKU L?n y ; 

30 ^?>ft«Srggm L, ajS-fe-L-^y-lHlSSdSiftiEX fy 
?77^=ey-iS>e> WIEA 7,9 v 7m*—/<—^ y KgE 
til L08S^#x:-C^7 f -^{f -^i 5 i p tcffllWr 

[i«*«2 6 ] x h ^9^m^mm.±-^ — y 

K^r#SDL. ®t^-— ^< -y KSrffli/^TIE^^ y 

40 [f§jfcJg2 7] ||*J118, 1 9Xli2 6{CfE«C0P 

{Ii*ig2 8l IS*IS18, 1 9X14 2 6 Kf£«fc<r>l^ 
iS-7?7A, 

[f**« 2 9 ] 2 7 ldfa©<7)|^W^l[ei^'>^ 

50 £-&ik-tz>zbZ:&&birz>mm&mtem'yxTj>. 0 
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—/< ~-y K^rMiPL, t^r— ^ K&ffli^-CIE^ 

Kit, SflWH-C^at^MBLTTC^^-f S^Mt»«r« 

[%W<DP&B#s&9n 
[000 1] 

velength Division Multiplex : WDM) jj]£<D%>y h 
(NW) (C^, EMC^-fT^ hfff$r 

[0 0 0 2] 

T\ SDH (Synchronous Digital Hierarchy) £i|SBKMlc: 

«3Mfc2$:h/rv*5. SDHtteasiijsa s 6Mb i t/ 

s^STM-li^<-^i t, #J10Gb i t/stf>S 
TM-6 4^u- A^^—^ty h*"C##ft**LJ:5 fc 
LT^5 (SDHcO^U— J±7*~- Mdol^TISgl 

DHiP^COSONET (Synchronous Optical NETwork) ri* 

H«if7r * h©SONETis«fi8©±*-c % m 

•^A^^atCaSA^iXTI/^o ^T<?>^^ SONET/ 

-V */u-4rffl 9 S "C <S W D Mftfifa**® L X * T*5 

[0 0 0 3] — s^tr*— #«JlL % 1#K/w-*(at£ 

-^ItGb i t / s J£JLh£>BiifrY v*— :7* — *Srfff« 
LT*$9, SONET/ SDH, Fiber-Chan 

ne i&<D¥*mmwfi&&m£tix\t*z 0 i£&<z>ytmm 

i/x<rJ*XlL a^tTa- ^iB«»cfflt*«^y h£S 
ONET/SDHfoSVMiF iber-Channel 

5 0 •»*0*fia6->^'7 t Ajc*5it5ft-^BSC*Hl ^ 
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-To 

[0004] EllTIl SDH^y^7x-^$r)$o;i' 
— ^^rtSR"CP o int — to-Po int— Prot 
o c o 1 (PPP) VSrJBl^T* IP (Internet Protoco 
1) -NWt^y hSrSDH-NW<07U-A7t 

U ^7^7Vh (Client) ^d- KfcfcU ^tl\C 

s<X*s< K (Path OverHead : POH) &t&-$ 

ltSDH7l/-A{:K»t5tttlC, CO^>rt 

(Section OverHead : SOH) (C}f A 1X7 U— 
flSr^U #S DH7 4o 
t^5o #:Jb\ @10SDH7^A7t-V5/M^ 
V^T, Ntlil5 6Mb i t / s t LfcSTM 

#fi«cor t-efo!9, 15 6Mbit/s?if>tfN = 
1, 6 2 2Mb i t/s#ktfN=4. 2. 4Gbit 
/s4WN=16, 1 0Gb i t/s#£>fiN=6 4 1 

[0 0 0 5] Jte^^T-^^VN-C, <S 
20 JH^bfcv^Ktt, JSifiS^Jffla^raHiftSo WD 

*i-5**-efc9, ffltlfITUS¥T'|jt5 0GHz^ 

(TDM) l^>fAxnyKc#^^»l^to 

tf>B# WDM-NW(DffiAPWTDM(l 3 
[0 0 0 6] ^ny^l^ffl«4lco^t(Oa*a 

[0007] jfet, x**7mntt<Dmmi:a8t:m 
o - f j ^fcffi^ Lit n&ttlzfa^&frcDstsux ( 
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<£> WIS £:S'JK:j£ 3 wirier. ftflMBT?, ^»y7/^ 

^ 7Hf lb ? a y ? fcft&mm U y< y 7 r * * 
V— 412— eDgii^n y7&±f$.-tZ a tem^li?* 
;HB-S§-tt; ^ <F>m*hh-9 ay? tdftoT^ >7r^t!) 
— 412tdSii*ix-5o S V^^miSS.^^ y 7 
SJffllSP414tC i^y^r.*^!) — 412ri> P> CDggm L ^ o 

oTS&^nfdffiKSrUiSfrSo #ftSma5415tc*>^ 

x r± , seta L$nfcitfi^^77^;^i ^s-g-fis $ n 

[ 0 0 0 8 ] &fgtfcifc8B416K:}3^-C. /<y77^*i) 
— 412— ?p?^My7r^!) — 412A* 5? (O 

try hmb^zjExf-yyumtfn&ix, 
x. £rmm^&&mfrmzftxmtv>mmtm^te 

3. ?n^ttttttB422K:}3i^-C, Wimtm&frHfu 
-yfrftfttfmmztis '*V7t*=£V — 423— oftix^i 

* y rTV^l^if A&tt-C*«&^ n y 1 if 5, hjgf, 
£*t5. ^yV^/W^ffA&S^lilljA^Py jJ'/iS 

x^y-y^fts,, y'xfyyiBM^i. *) 
•Y y7 , A'*£.C1t? v y ? If? yfAs— ^425(C 

^L^gcttSL^a y ^isS4Sii5. wOUittL:? o y 
left otr- ?iWy7r/*!) — 423A» £ *ii * fl 

^ — Xo y ?;\,— y425Ci, SB426, f£*£iiia:7 

^/l^427&tf^f&Jp$eig«5428&^t? 0 5 

[0009] — : 75- s israiw^iSiri'i:, *yh<7-yo* 



(5) SBB 2 0 0 1 - 1 7 7 4 9 1 
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<F>ft±.$:mZ>\><r>X~hZ 1 „ =¥#fy h /fj>fgtt* -C<0£ 

T, • i^?;M77- =>r (SDH) # 

W&ik£tlX\<^Z>, Ml lMil 2liSDHC0STM 
7U-A^tIT-fc5,. STM7U-Ali, *y h«!7 

— ^affi^fflfc^^ixfc-tr^v^a ^< -y K 

431, a— <f— tttrfMA-fS^ P - K432&O^W n 

- Krt Oa- T-WS434^»£a:tt435Srit L^"f 

10 >^-433"C*«^$ix5„ SDHIifflPffl^Btrfii LT 

r-tc J: i> X 9 y W^fg^ffl $ 
[0 0 10] JK-f^^-|cJ:5iE^^y7*a ! ilS.O : ^^ 6 , 

5. il3Stfil4li012iijfOSDHOSTM 
7U-A«r#tit-fc5„ mi 3fC^-r£5lr, #fi^t 

20 -rsteji^-e ^^-^Djiffi&assTM^u-— 

-rn-KWjl&SiO^ffi^^li, jK^V^-441 
iOTK-i'^^— h<OB.Wzx* y K442*JfA 

^m.vct^'&Mff 4 iSf/isfe^-ommgci'' s tm7 u— 

-451CDSr&<ZV^ hfC3.-if-««4525rt&i^i-5^^ 
[0 0 11] 

[^^^bi^i-fiffifi] rex-, WDM-NW 

-CWTDMfc: S DH#l:i£B*ffll' x '5 t , !->< -O^COPdI 

40 Bn*>SONET/SDH7U— ^.<OSOHSP^5r^7'f 
5„ LA>L£jiS%>, mtfef5SONET/SDH#-*i^fi 

Abft,zit$>, -j., ^-^ 0 T^affl -resist- A -ofc 
^5, yi — *\zmm$tix)>*z>it'(^*—7=- 
wt&mmc&m ztix\< %km$ftf&frtix\,^ 

50 S-SrL-Cb7U— ^•(SJeOSDH'C^'f^^A^S^H^^^ 
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OOppm) HSDHrotm (20ppm) «fc9l«T?g 

[0 0 12] $ blC^lCtloT/V-^iSSDH^F 
iber— Channel tC#^kUfc-< V* — 7i- ;* 

[0 0 13] L^L-*, &mmBm&i> i 4£faiVX\,^ 
^V^SDHgB^^trtrm-ffllH)c.T*5*3, WDM«lffiJT-»:R£ 

5'h*fM*fc^L<m*U*fc6>fcV\ —35, SDH 

5 0 L^L^*5P>. SDHOrfT^Ji^L, SDH-fy 

7 ^ — ^ * — Kj4*##K:ffiflli*fc fc o -c l/ ^-5 i b 
fc, if— asg#-C?SDH-f l'*— — x&ftfflL 

fCli^-— sy K h7^^7 U->">^*i6bHT*i 

- A^ffaJa— tf-m-§-i: # *) , «*taflr*$#H: s d 

[0 0 14] ffi^O/u-^^SJS^lcj:^, ®« 

jfe-rs^— ^stirsl, ^mm^r* V9M% ^-zg-mit 

[0 0 15] — ^. tttMnOHW S DHO*>-/<- 

~~-y h'&mj£ii:-r\ztf4>-*—mm<Dx-&m\<^x!m&%t 

I^W^rff oXmx-t,, .y K h 7^^^7 U"V 

*Stg«rf*fc<Cl vU— S DH^l* ^^ — 7*— — K 
$rf££:£W >^ — Z7s.—Xjj — KSrHSl Lfc/i — 9 3r 



(6) #H 2001-177491 

10 

[ooielttBtt, £©J: 3 ****** lt*s 
axfcfcor-, yrfij«o^s' by— t^n-fzty-i 

mx-mmmfttemi/XT ^R.xm&xmz-m&tz n t 

[0 0 17] 

is^iiiffim^igwii, m&&m&mxfcm'>x 

xAK^T, <?7-<T> hmo*— ~*y K*£tf 

20 -e$>5. 

[0018] 2 isifeoiewji, ij}#jg 1 ie«w^ 

M £M < f 5 r t t f 5. 
[0019] 3 fEft^^gWJi, 2 1E«<7> 

[0 0 2 0] «*JS4IE«0«W«, »#JgliE&tf> 

[o 0 2 1] n#ig5mm<n&wn x i§*JS4fE*ro 
£0 

[0 0 2 2].gi3fc«6iEit<D3glMitt. IS2jiig 1 ie«£<o 

^KlCjo^T, gf«^— y Y\Z?y<<T> b<09 

y?mfe8ffl&m<D*tf<rjzfx9y7<D8?<D7 ! — 9 

40 mt-rs. 

[0 0 2 3] n*m7m®<?>&wti.. m*96&.m,<D 
%9uz*s\,^x. *9y7 4 ^rtimzmm.*- y 

h'lzMmi-Zz.bZ¥r®i:i-Z> 
[0024] 8 fcmomwn, IS*^ 1 !Ett<E> 

^Mtc*jv^, mftm&m'>t?yh'(^9-y—7i>L 
[0025] if 9 »i v mitm 1 ie«w 

50 [0 0 2 6] i»#JSl Ofe^^BJtt, !S*iglIB«g 
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[0 0 2 7] ft**l lfE«O^^I*, fi*:J|[10iE 

[0 0 2 8] if*«l 2IE*(755i^(i, »#JglfE« 

[00 2 9] 1 3 !£«<7>S§Wli, fi3}tJS 1 IE* 

5, 

[0 0 3 0] atl^St^li, «**13IE 

u*- * tvo *5 £ t t f 5. 

[00 3 1] li*:JSl 5C«t<oJ59!tt* l«*:*13IE 

SSJffll^SNMP (Simple NetWork Management Protocol) 

[0 0 3 2] W#igl 6IE«<D3§9!ti. ff*Jll5IE 

[0 0 3 3] fi*ill 7%Zm<D%Wte. mM'r-li?*^ 

a. &mmik & titter j vfji-m^z&Ffrm&mT 

[0 0 3 4] W#«l 8iE«03g9!li, «*iSl 7IE* 
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[00 3 5] f»3fci« 1 9 fEtt^^Wli. fS*JS 1 8 IE 

«S£ft;t 5 r b t -t-s. 

[0 0 3 6] ff**2 01S«<D^li, ff*iSl8X 
111 9fcfB«^BJJc:fcv^, MIEJl^l^tffitos i?- 
py^* 1 ?^^- Xtyh^->77^ ; e!)-, X-l 
f y h/<?77^*y- «#P-'<^^**»» 
^I43yFo-7, *^*y7fflt- ^y KJfA 
SB, **y:7tim$E£ffl;i-- y KJfASB, laJfflx 

20 ^Xi^^ay^Srttm-rS^ny^aaiaJ, UK 
? n y ^^aJS:=BrX.5 r t *¥mb-fZ>. 
[0 0 3 7] ^*«2 lfSft^Ktt, lf*iS2 0lE 

— &U<X-1 f y h^<y7r^^y-P#{-gaf 

jVX&^lshv—7ftUX-ZV>-\'9riy?®LbWm 
30 iiK^oy^^fifPt.t'J^L-C^S^oy^St^ 

[0 0 3 8] H*«2 2IE«;W^tt, ff^JS2 0X 
(12 1 lc:fE«(O^W»C*}^t:. ?p^*^* ! S 

S:LXv^©^(i. BtfEXf y h^y77^ : t 

y-A>?>f y h*di^BEillLJ.oX- l/<y7r^*iJ 

M.«®rJ;?)/h$v^-g-ti, Xf y h^77^*';-i» 
40 P>£>§cmL.&— KfiflhLJLoX- 1/^77^*!/- 

"bliSEmb-Br-r, MIE^^S'7««4E^ffl.^— /< y 

KJfASBtc-Sr^^^ii^L. ^Dy7*!»WiIf 

9 Att^-a-is, x^bAf77^ ; ty-^©s 

ii^5r-^F4'-lhLS.OB&IEXf y h/<y 77^* V —R 
VX-l try h^j'77^ : e9-Pif^5>fy hSrSEiii 
L, X— 1 tfy h/<5»77^* P — A^tnOiBtiiLlfffiSr 
mrfEU ^ ^ y ^>y KJf ASBfctei^ Strffi 

* * y 7ff^«57*ffl^--y<-^y K#AS!5t--T:<?>©Srii 

50 [0 0 3 9] ii*J«2 3fE*cO^Wtt, ff*iS 1 8X11 
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3gri> & ^ o y ^ n y ^ 0 y ^ 
KScffiLEBgcDffi^x \fv hstyrrftrV — 

^IgW^l^T, SSiSfflJ^&O^— ^^MffiXtfy 

ffl*— *y K««34S«ttE^ # y y< 

^mwemm*— — ^mmm^m^^^± 
too4i] n*m2 set^ntt, §1*112 3^ia 

ffi»J»*Jg»*»J»bTKffib^ny^4r#J»U A* 

-?tf*^#y7iaftt*v^H-ewft«ii, Mia 

B#K:S(rfBA**y:7ffl*— KIjc£tib!I]8gri*£>1ff 
«4rRttiU WIE-feu^^lHlK^ltrfaxtfy My7; 
^ y -*^JtEft^*y7i*-^-^y KggfcB L[e1 

Ki«r**— *yK«rftau tt*— KSrffl 

[0 0 4 3] iS*:JS2 7E«<0*WI4, m^mi 8, 

i o x&MiKrf Z> w t 3r$£® t * S 0 
[0 0 4 4] »*iS2 8^®CT)^KJ^ fj|#igl 8, 1 

[0 04 5] IS*iS2 9B«<o*WH:. §f*«2 7 tc 
[0 0 4 6] fS#iS3 01B*fctf>3W!tt % PHH^-f S^vu 
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-f ^^/Wf^^gfiS*-/^— y K*#aiu. §£*-^ 
[0047] ii*iS3 letftojsntt, rum?** 

-f ^*AHt*lcMft*^-'< KtttJoU s£*~^ 

10 <fcU B*$MM#*L-ca*«u LT5E 

[0 0 4 8] 

[*«*>**«>*«] 02tt*«99O)fiiS^fA^I 

t5WDM- NWKS/B Lfc#J£^-To B2fC»VvT\ 
1 0^WDM-NW-Cfol9, ftfc^*^ h!7 — ^ { 
SB (MAP) tee«£ft5TDMfici£3£K (4 0Gigabi 
t/s TDH System :40GTS) lit, 
20 #g£2£B (WDM-MUX/DMX) 12t, WDM— 
NW1 0^Srfit5t^L/--/ 3 >^fi. (4 0 
G NE-OpS) 13t«rfix-C^5o 40G 
TS 1 lti&g^mifc. >ir-e^njc*f|j:bfc®:ffi't, 

u--Mi40Gbit/siU: o Sfc, hytf^^y 

2. 4Gb i t/sfcSVMilOGb i t/siU fl 
t7*-vy M2I P^KglfcSONET/SDH, 
^fc, !B*(7)SONET/SDH, I PJRS^G i g a 
30 bit -Ethernet (S^ffi^) (teSSfiF i 
be r— Channel) , fc5V^^^$ £M$f UV^^- 

[0049] i2tlt IP/SONET^tttDP 
T (Dynamic Packet Transfer) V>^2 \<D— ^1^4 
0Gb i t/s XnjjttfiSf57y3^i/ 3 y (Dy 
namic packet transport technology and applications 
overview, http://cio. cisco. co. jp/warp/public/c 
40 c/cisco/mkt/servprod/opt/tech/dpta#wp. pdf^fH) 

\B&<OSONET<Dmt LTOC- 1 9 2<D 
BLSR (Bi-directional Line Switched Ring) 2 2 0- 
KIHI<rmCJ:?IC4 0Gb i t/s XnfeTfi^tST 
^/y-Jr—v'a^S, l0*WSDHOMt ITST 

M— 1 6 COLT (Line Terminating equipment) 2 3 
-tft^ix4 0GTSIdSSg$tt5«^*$^-C^ 
^7^7yh»* (Workstation :WS ) 
2 4^G S R (Gigabit Switched Router) 2 5 
TGBE (Gigabit Ethernet) 2 6 
50 ^$tlTl/^5o 
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[0 0 5 0] ^7^f7> b<Dt?y b btilrt&&:$.o 

(1) ^7^7yhofitti^^< — ->K (o 

(2) ftSOH^^iltWDM-fefxy K - ^> K 

(3) gfMOH^^lC, 7l/-AP^J)5VMlf-t^ 

(4) ff.^OHcD^JC, BR9fTIE (Forward Error Corr 
ection : FEC) fflf y h • ^ HSr»«tr, 

*)tT!Et?v b$<}>* (FEC-PM) Srffl^tWDM 

(5) SSOH^i:, {Si$A*^oy^SH|giOfc«>0 

[005 1] a±ojSt«««M»K:ov^r, B 3 

■eiiH i Ki/TLfcflEjfefl^i:** 9 , wdm-nw 
^ajAP*CTDM««aWJ(fftOH«)Jf A • 

7^7yhi(OSDH-NWeftffi$tlt^5SOH^ 

Stria (1) ico^T, ^^^T^hcOA^r 
WU- J^mmt 6fcl\ o£ 19 3 R<D*£-T5 0 ft 

t>, ffiiiA^m^o^u-A^ftt^sigaco^ix— a 

S<0^fi^A^ff#offlrftSr}«r^Tt^ 0 

[0 0 5 2] @3IC*Jt^ % & 7^(T> bffl<D SDH7 
A ft 2 70*N*9*8fc^h<D125ms COjUJffl 
CO^u— WDMfl(WSDH7l/-iN4rf 
BS^T*-> te«tf>$fe»{£«a>6b i tMUX (fyh^ 
»t) U ftSOH, BP6FEC**, CLKMEftM 
atK^-V*^»»J««*»Ai-6. **lftO»ttTtt, 

IH6n5o h^^HfJ-i-iga^SDH 
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&&&m. W%'<7~*-* kftQm*~* (I. Shak 
e, H. Takara, S. Kawa. nishi , and Y. Yaroabayash 
i, " Optical signarquality monitoring methodbased 
on optical salnpling n , Electronjett Vol. 3 

4, NO. 22, 1998#*&) «rffl^t*Oft»*ftit5. 

10 [0 0 5 3] 8WE (2) fCol^-CIS, fiaMflPUfcV^ 

W4 0G NE-Op S^60«»3vyKS:jai: 
i§fc>1-Sfcfctf\ fc5VM2ggri>6<OS^£4 0G N 
E— Op s^±JfSfc*(7)DCC (Data Comunication 
Channel) *±*S*ft tt"5 P *>**:~9¥ti 
WjTrjf-**?'*? b • K #lFl#fife«^6 
<£>??^ (remote defect indication : RD I ) 
fflOfcTy b h***l6LTt>Auv*ME (3) fC 

20 ©fy?#n!J, **OHOtt«it5. Z.<Dtt 
t L-CttSDH-CttfflStLTV^S, A1=F6, A2 = 
2 8^)7U-iN»^ hSr^fMOHtCjfAUTt 

a^u bu<tv<*— ^jagu^-etA^o ai, a2 

*a*JHv*S£, SDH-efflt^6ttTt^lHlKi:ra^ 

[0054] *fc v 71 — j±mnm'<*-i/<DWAmn 

*SDH07l Ai9I<f5 (fllitf, STM-1 

6<d-*t5H?) ct-csDH^jt^-cwiiraMgiffeii* 

30 d«rtt&ft5 0 ^fa^L — A<DjHffl|±, H3 0fl-ett3 

IS (4) Co^tlj:, *f«OH(04iO««iCFECl«) 
h«rfe^-r5o FECHteSMMr^-f 

ib-CWASiXTl^*. £wT% F E C«F-S-^)flBBHtW 
jg/8<D I TU-G. 9 7 50Re e d • S o 1 omo n 
(2 5 5, 2 3 9) f?-5§- (ITU-T Reconendation G. 97 

5, Forward error correction for submarine system 
40 s, 1996#M) "CtAV^U *-SI9fnE (Single Err 

or Correcting : S EG) > WzLltH a mm i n 
T* 1 t>av^L, Bose-Chandhur i —Ho c q 
enghem (BCH) -n Crtn>l) W#"Ct 
At\ FECflF-^ttKQtrtttBU ^9 h «r#JE 
L, inEi-6*>lt-e*>S^ IR9»aflWB«rWDMKn 

7— ITjE^u^*»fflb'CEX-OR»c:J:9 f y h^rK 

50 ^ saR«fia&iiT»tt3i9— 6-c-c^^^o^^ 
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^fliEf :y hgb&frV h«:0M*-T4 OG NE-OpS 
^ii*p-rsaigSrFEC-PMi:i/^ 0 COFEC-P 

JL x ft v t*TO6fit£fitq s ac £ ft $ 0 
[0 0 5 51 MIS (5) ico^tlj:, IP/SONET 
-^G igabit— Ethernet ^<D/U~#&ffe<D 

^•f^T, #Si£gc0^ny^(^SSc5>oi-CftV^i6:^ 

mUSrtTl/^ £PJ'^*£jfALT^fc 0 «|qtt 
*y h!7-^^#:WSSLt^5«:f OSDH 

[0 0 5 6] B4lC**W^ny^ (CLK) MS 
■SE*fB«<0«j««&^-ro EUfcfcw-c, 3 1, 3 
2, 3 3, 3 4ftCLKJHIiEflfAaftBK % 3 5SJBrtC 

lkb i T&nmm\5W&, 3 era*— Mf a/ 

&MslK (OH INS/DRP) % 3 7tt*fii*/ 
SS^mLlEJK, 3 8 HJ*dW^S5MIBIS (MUX/D 
MX) Tfc^o rCC, ^l^fflOCLKJl«SSr f 2t 
irt^ny^Mgf (Buildinglntegrated Timin 
g Supply : BITS ) t MM LTV^5 h*tZ> 9 £ 
fc, ^--*4>5VMiffil^a«^&«>A*CLKjaft»Sr 

f 1, f r fc-r^o rr-e, f i<f 2<f r t-r 

-Y i 0 /^^»A»*«rff ? *SCfc tt»ft 9 . 

[0057] mftoA^e M>*<z» 
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*>5 0 B^^y70i5lCiS}f]E^#y7iSjilf5(0'C 

^jWHffl^A*-e^r^CLKjafi»^EKS:«^>T 

10 ir-^, A^^y7^^D-K«#«r«M«i-Sfc«E) 
a><b<OA*f ittCLK«jft*««naBK:J:5 f 2fc* 
fc^y hasflt A$tt5 0 A^J f 1 1 MLtlj: f 2 

SDH^W h^ftfrStfcJ: 9. ^^5/7^^i8^ ( 

—zf&m^^mjx* <{ >?i> i e* hffit-ff^ 

20 £2S-Ct5o 

[0 0 5 8].@5^*^egoe^^*v 1 A^2 0lll6 

fflLfc0tJ£*-t- o 0 5 fCjS^T. 4 0I1WDM-NWT' 

tt^TDMfi^B (40Gigabit/s TDH Ring System : 
4 0 GTS) 41t, tii&iftm&mftmgiS: (WDM 
-MUX/DMX) 4 2<h, WDM-NW4 0iMf 
If5t^I/-y'3 >->^7^A (4 0G NE-Op 
S) 4 3t«:ix.t^5o ft3b\ 40GTR4 1|j:Sif 

21, OC- 1 9 2B L S R 2 2. STM-16LT2 
3, GbE2 6^5iR^$iX-C^5o CCC, -jjSiSS * 
fcNOGb i t/s<0^-^*/WC*5Vx-C!;^^*«« 
-T5fc«>, 40GTR4 1(j:Il^l<Oii040G 
TSiC*KR$ffi^n^=i^^h (XC) SrilJnLfc 

«j*«:«*.-cv*5. *saso»«i-ett^oxc*ftic§B 

LTffl^ft«^Srftffl-r5o SttOSONET ADM 
C0XCJ12. 4Gbit/s-10Gbit/s^ 
40 (^e^K^<b5 0Mb i t/si^5|itt^*/Ny 
K/ULTV*5 0 HP*, % 10Gb i t/s-eiil92*^ 

9, XC^ili40Gb i t/sx40Gbi t/siS 
^S"C*>5 e XClCttii*, tifm^Jv*?- (T- 

SW) Srffl^T^t), s*w*-^*y^>»*ii*a*a 

ISLT^5o tot, ^*yo»fP«K (<10 0M 
Hz) WWJ5B8Lftftixtffte?ftV^ 
50 [00 5 9] *HJfi^JBSgt?^N> K/W~ 5«S5r 2 . 
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4Gb i t/sfc5^lil OGb i t/sfCKtU $ 

SffiRtt* Ad d/D r o pt5flf ^fcfil^7 

[00 60] * jHftOJBffll-Ctt y >;/ h !7— ^ *— 

3>f^-7i-^!j'CMI P (Common Management In 
foraation Protocol) XlZ-M^itZ tlX # fcri*, 

fr— \ SffiltCO R B A (Common Object Requ 
est Broker Architecture) Kl|Jfl3B;&«iiai> fcjx 

TV****, IIBR(0/<7^^v^^ov^T«:5FW*jR^ 

NMP (Simple NetWork Management Protocol) "C$> 
«9. «Jfi<D«tt"e«tC«)*«4:««-t"*. fib, TL 
USV^CORBAtfflV^fcft^o C<7)^S;-ei3:tfr 

HJHa s *>S 0 C tucov x "Cli4 0Gb i t / s 

2. 4Gb i t/s^^oyH?flt5Ci|: 

*^s/3>*fc5v^3*^ c/3 yWfifibftv^ 

[00 6 1] HI 6, 0 7li*I^£S^f^3 
tH A p icEI $ h 5 T D MfiiSgl, 4#^^-^'>3 

l^y^TyHlo/PT 1 ^ ^3 is\c£<z>x&!mtf&m 
SiX*o BP*>, DPT'JymiPS (Intellingent 
Protection Switching) T^Sr^^^b, OC-19 
2 tBBL SRtttWa*«fc*3ftS 0 
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[0 0 6 2] L4*L4£3&« ^«»Ktt«-»aWI«)«V^ 
LT3g«ism»*c:ffliaoT*5 0, ^-fTVMcioT 

>li<HGi m; tr*# 9 y*7*-^ (i 

F) #— KO^fclrtKU ypf^v/H^WDM-N 
WKlB *f 5 ^ ?^ 7 y h IC#L C<7)IF£ffl 

[0 0 6 3] S6*C*5V^T, 5 1, 5 2, 5 3 l*{£i$ I 
F, 55 ttTDMRWRJftOHlf A • HMMStR-CA) 
5o WS^#JS1-afiiS I F 5 1 tit, SDH^V^ 
:7oi— * (SDH Physical Interface : SPI) , SD 

— -k[el£Jl[H]88 (SDH Frame Synchronization: S 
YNC) , SONE • T/SDHfcLSSB (Pointer Proc 
essor (w/o stuffing) : PTR) RXJl P/W— -r-f V 
20 'iWMU (IP) a*64 5, *fc, STM-16LTIC 
#JSt5fi»IF5 2tt, SPI, SYNC&ffft*B 
ffir^SSS (Hultiplex Section Protection : MSP) 
*fc, BLSR, DPT!) V^fc:*tf6i- 5fii£l 
F5 3I4, »^7i-^ (Physical Interface 
: P I ) ^E>4ot^S, 

[0 0 6 4] TDMXWW*OH»A-l»«*a 
Sfl5 4ti:, ^ny^MHMMfe (CLK) , HI9fTiE£F 
*»A-*aj««»'(FEC) , xctrfrbB|F5MH#S 
5MHaK (mux/dmx) ftiaSjftojBtB 
30 O4 0GTS^»JSi"5t^-C«:XCtt$*4t^ ) R 
t/P I ji^ftoO^o 

[00 6 5] S/a VILOSTM- 1 

6LT£»&0>2. 4Gb i t /sif^fiiS I F 5 2^ 
<DSP I^Stti-S. fcfc, ffig I F52rt^)SYNC 
t*SDH7l/ — AHSISrt 9, Kl, K2^h(^ttt 
&&mi~Z>o fetfifLT^&OKl, K2100tfc 

[00 6 6] iCfte&K4NT&H**'S« ffiillF 
40 5 2rtO)SYNC^LOS (Loss of Signal) , LOF 
(Loss of Frue) £J£ffl U fii$ I F 5 2 rt^MS P (C 
ii»i-* Q MSP IWDM - NWIC^dV Sf^lf 5 T D 
MfcmmWL*<0&]& I F COM SPtCft^o-CSF (Sign 
al Failure) SrK 1 , K 2 h £ffl^T©3H*-5o S 
FSrSJtlRofcSS-rRlSgll+^fiifi I FOMS PflSDH 

F^tb7c(-RR (Reverse Request) £ri£tfcjt~ 5 Q R R 
50 [0 0 6 7] B71C*5V*-C, 5 1, 52. 53, 5 4lt 
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V&m IF. 5 5 llTDMSt^^OHtf A • tMI&Stt 
WSlCfcUfc-fSgigl F 5 lf±, SDHfel-^ 
V^7i-^ (SDH Physical Interface : SPI) , 
S DH7 U~ Ai^^lHlK (SDH Frame Synchronizatio 
n: SYNC) . SONET/SDHM«ii (Pointer P 
rocessor (w/o stuffing) : PTR) RXf I P/U— 5^^ 
V^StSlfP (IP) STM-16LTlc*fl£: 
-r5ffijgIF52li!feg-Y V* — 7j- *(PI : Physical In 
terface) t'gjSSS^^iaSS (Optical Channel Protecti 
on: OchP) ^P>*«9, S-fcBLSRKiftS-f SteiglFSSti:, 
PI<73*A»fe*or*5 9 , IP/SDHJcSt(Si-5teiaSF54rt:PI 
£CUCWSEiB!&«5a»e>fco-Cl^S. *fcTHI*Sj:lfiW«0 

iE»*fli A • l^maiBSP (FEC) , Virfrti&ttfmte 
(MUX/DMX) *J i W>I*» b4o-C^5. ttc*iSS 1 

itfi>iSST-4feW* 5 e#Si:, ISB^LOS(Loss of Signa 
l)*Jtl2L0F(Loss ofFrame)fo5V>liAIS (Alarm Indicat 
ion Signal) Srtfe&U {giSlFrttOOchPlCilfcrfS. Och 
P»2WDM*»;y hy — ^JC*J^T*f[R|-t-'5TDMe^g' : P<75 
{gjgIFWXhPtC(6]^o-CSF (Signal Failure) Srfcrfc;*- 
-A-^yKtffil»TCat5. SFSrgttEtofcfchSjIS 
«+©MlF©0chPl4£J#**frU §J«?#^.fc^SF^g 
2g7C»CRR (Reverse Request) SriSffli* 5. RR3rS»t®o 
fcOchPli g JSflJ&gj K> fitynf ;j/s >^Ti" 

[006 8] royp !>3;HiITU-T«G. 841 
tC§*»tvCV x 5 S DH»AP S (Automatic Protection 

Switching) bmCi><r>AimmX'£Z> (ITU-T Recouend 
ation G. 841r Types and characteristics of SDH net 
work protection architectures, 1995#88) „ i^."t? 
iil + lWAPS^i^Tt^L, N: 

lOAPs^svxttAK mtez>&(±mmmm 

j&m I FSC^a >"(fc*tVCV^5C t, 1 + 

tt*u*fcfcfcv*r£ (l :NOAPS^iiM^ 
^tto^HBS&fllft) „ SDHO-t;i/ 3 V9J#fCt«l 
b5)fWDM-NWi6^tt/<^§]f©j; 5 icatS^i 

[006 9] *^SJficojBffi-cii, £ fete: t> 5 -oo#7" 

ztcsav^-c, ^^^ry h§g*wsiiigai6iSi f 5 1 
KUDUS £ix-Ci/*3 rft»4#&o{gj$#— h&ffo/i 
I F 5 1 rttcSONET/SDHfcySSlSPTR&tM P 
A— v^&SlflS 1 PiSfliSStL, /u— *<otBf££rt 

4)5. CCf, /u— t 1 ^ :^»4£^tf>|§IU. I FOgiJ#— 

{gjfilF (/u— 7^ sym&&>K>) <DhZ>#— h-MZ>fcB 
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[00 70] 01 5tt**W»w < t5eiS->'^r-i»<D^4 

o^te^jw^figsr^-r^'D y ^0-ei>5„ ^ssbioi 

106RT*? n y *{fe»ttl07***.S. ft(t HJ102-CI4, 
5. ^&»l^ffia5103T-»4, Ctt^^^AHt^&tt 

U ffia^-f 5?*/Ht#*rW»Hbt"S. 3/ K 

14** y7»»fiaB*c«^* -yaffles' h^&«ME 
$*i, *^y7«k3aSrffofc^*>0««l^^-BI|gSll 
leS&ftS. #ft£8IS&i05-Ctt, IMMbSJifcT'.rs? 

20 'Naajshs, 

[oo7i] ^stgaiim, &nikztiitmm i r<< v 

«5nspii4, ^awwauiis&rwKjcufcfiai^-f 

A*tr&flri-&&flrfii:il6*Jl*.S. Sftffl5112T'J4, # 
ttU3£A2r*-£. #S^8ta5113T?[4, ftS***^** 
«7nfi|3114lc:A^J-r5. «»»a5c«f|J114-Ctt, ^#?7 
30 «$f4;**y7try h*|»£U Ax*?7*»*<&£ 

5. 

[0 0 7 2] ^^y7f? h&fifc*-*- 5f^^y7 JQ-S 

A>mmm? * •> ? <Dm&&b- : gcLx\,si3r&i-±, 

9* -T 5?^ A*»fcS*L"C3E^ * >7«ii: «fc 9 AttftR 
50 #y7«taiaiSJ:*)fBji4#ja-e*Sl-C#5fcit>, ©iS 
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m l fc fin it ? p y 9 & &&t 5 it axD&Mi&wm * 0 
^-T5ii:j5'T-#S. &mitm^<D?w9m& 

m^S^t-^SftSfcfe, **y:7'</u;*«:f*A-rS 
[0 0 7 3] 01 6ltt&W\z£Zte&x/XTJ±<Dm5 

<K>?>.\z-jE& *9y y&Mic £ 3Jift»Pl8M£f££Jir;t 

■S-TSCfctCt 9, SHcDiS^* Mfc&03C<t;fi5-C-t 
-So Hi Tii^Wlcisea^^^Afo^-fiiSBioi 

— (XI4ggc) 201 / R.T/X-lfc'y h^y77^* 

A^-r5i£jSr f ^ 5?#>HM*&*e s/^^tttb^ix, 
9^y9iJ^^9 — 204-C-*^Vh^ix5„ #!7>-h*S 
**«BlP-'</P^«*3 V h C-7205JCteiS$tt, £K 

" ^p y?$g±»209<o^o y^ffc£<Djfc$fcK:,j: »), fsm 
y<,u;*3§£.a5206, 207S:t^208ASiZll)$tt-5. A;Wf-§- 
^ibttm^ixfc^ a y?CD*V^h&8iU? p y ^Sgdfe 
^5209(0^ a y ?<D1j <7> V t— aUtV^#&|C|l, 
Xf y M5-7r^*y- 20ia>P,llHifcy f — *;65^ffi£ 
ix, X-lfy h^7r — 202A^liggffi$tX,^ 
I/ ^. frSE*— — y K210K £ 9 , * * y :7#yi{4fT 
fcit^i/^off*^— /<— —y KifASB211Ki£lbix 

[0 0 7 4] ATMt^&tSffi^ftfc^Py^O^y-V 
h -4 5 ^S^ p y 9 &±m09<D 9vy9<D*<>>'b XV 
'-W.fi> v^g-(cl±, Xfy h^?77 — 201j5><b<£> 
SEfflLtf*— B#*it$n, x-lf 5/ h/^yT7 T ^^-y-2 
02^6t.SEttl$ix/«ci/^ &WS:*-— y K210ICJ; 
9 , jE** y ^SaSASff^fc^fDif^s^-— vy 
K#A«21H::j8&€>*va. A73ft#*^ttili$ixfc^n 
y 9<D%'9> h*^W9 a y 9 &£.W209<D 9 v y 9<D 
.*^Vh«t<9#V^g-{C(i, Xfy M???^^!)- 
201— <D&&&.it— 8f<pJk£tl, Xfy h^<y 77^ 
-201AVX- lf?hAy77^ : t!) — 202P-#^ <b 
r—fUKmiStiZ. mHL*—'<-^y K210IC £ «3 . 
X -1 try h^^y 7 r * * 'J — 202^ ibStdl * M^—9 

RitM. * 9 y y temtmiiii-tt §• <r>mn&*— y 

Kjf AgT.21Hc:^^ix5 Q cfl J: 9 y ^ffiSfct 
or. AT^ftfcfSig^ i?9sl>ig&i>immik2tl&&. 
^^SP105(CA73$tv5. ^S&gUffiios-m, tSgCtOl^ 

SrfefcU -eilSS^m-rs, Hi 8tt**WI=J:5e 
g v * t- ^ 1 1 1 (- *i (+ SJD KSc^tcSBI MO* 
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S!c«*/Tt7 , oy^iffe5, gm9vyir&±m04 
T'14, #fi^«U5113A^A7lSnSI^S8x-i' S?*/Ht 
#*>fbttffi o y ?K£<5^-C3£g^ p y ? 

^-T-So *— /<— ^ y K&NMB301-C, w»St?D? 

9zm\,^xmM7 i 4 *s*Ms&rfrb** yy^^mmm 

-y FRXf&.x 9y-7mHr— ><— — y K302^s 

^5-77^*!) -303 ^ A73 ^ *V5„ 
10 [00 75] ^^y7«tS^?T*?ix-CV^V^^g-tCli, 
®EM«3g®l£310£ ligrt LfcJlfig: 
X'Xi^y h^y^T**})— 303 fr(bmifc ; f— 9 frffim 
iEx^y^aS^fr^ix-Cu^fc^'g-mi, SJ^i 
✓«/W*3§£=iV hn -7305A5, iE^^ y 7lsJ^:SrSV^ 
«?WC¥*Sft«ai L-TSJBE*iKfll^M|g310^#J» U §S 
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